METHODS
Studies were made inside the heronry from 13 March through 22 May 1973 for a total of 290 h. During 27 March-13 April, 279 nests were tagged and the fate of the eggs was followed to hatching and the young to day 10, when they left the nest and could no longer be identified with their particular nest. A mirror on a pole was used to check nest contents. Nests were checked daily and all changes were recorded. Nest heights were measured with a meter stick and distance of each nest from shore was estimated by pacing. Binoculars, spotting telescope, and telephotography were used during longer periods of observation from a blind in the clear center of the island. Positive identification of many nests was difficult until the nestlings were 4 to 5 days old, especially Snowy Egret and Cattle Egret nests. Therefore many nests that were destroyed before the nestlings were old enough for identification were not identified. Data were accumulated on 221 marked and identified nests, including 79 Louisiana Heron nests, 77 Snowy Egret nests, 31 This density is equivalent to 1,731 nests per hectare (700/acre).
Nest sites.--In order to determine the extent of intra-and interspecific differences in mean nest height (vertical stratification) and mean distance of the nest from the shore (horizontal stratification), data were collected during the 1st week of hatching, 2nd week of hatching, and 3rd and 4th (combined) weeks of hatching. The lst-week interval includes those nests in which the last egg hatched during the first 7 days of hatching for each species, the second week includes nests in which the last egg hatched during 8 to 14 days after the first nests hatched of each species, etc. The hatching week dates vary for each species, reflecting variation in onset of breeding (Table 1) .
The Louisiana Heron sited its nests increasingly more distant from the shore as the breeding season advanced. The mean distance from nest to shoreline for nests completing hatching between 13-20 April was significantly different (paired t-tests) from the mean distance of nests hatching between 21-28 April (t = 4.8) and 29 April-16 May (t --3.9). Nests of the Cattle Egret that completed hatching during the second hatching week (24 April-1 May) also were significantly more distant from the shoreline (t = 2.2) than were nests that hatched a week earlier, but later nests (2-14 May) were closer to the shoreline, similar to the earlier nests. This shift by the Cattle Egret back to its site of first nesting and the failure of the Louisiana Heron also to make this shift may indicate that the Cattle Egret, whose breeding numbers in the colony increased daily until they reached a peak in June and July, was out-competing the Louisiana Heron for these more preferred sites.
Nests of the Snowy Egret, Great Egret, and Little Blue Heron exhibited no significant horizontal stratification. Nests of the Snowy Egret that completed hatching during 12-21 May appeared somewhat more distant from the shoreline than earlier nests, but the differences were not significant. Too few Great Egret nests were followed to permit comparisons. The Little Blue Heron was consistent in the siting of its nests from the shoreline. All nine nests hatching between 30 April and 7 May were exactly 21.3 m from it, and the mean distance of later hatching nests was 20.8 m (see Table 1 ).
Extent of change in vertical stratification differed among species as the season progressed. Louisiana Herons and Cattle Egrets generally nested lower than the other three species. The mean elevation of Louisiana Heron nests that completed hatching the first 2 weeks (13-28 April) was significantly lower (t = 2.5) than the mean elevation of nests hatching during 29 April-16 May. Jenni (1969) noted that the Louisiana Heron built the lowest nests in the Lake Alice colony.
Mean elevation significantly decreased (t = 2.3) in Snowy Egret nests that hatched 24 April-1 May compared to the means of nests that completed hatching the previous week and the following 2 weeks, but the differences between the means amounted to only 0.2 m, hence we attach no biological significance to it.
A similar pattern is shown by the Great Egret, although the reliability of the data may be questioned because of the few nests observed. Nests showed a significant (t = 2.8) decrease in mean elevation between the 1st and 2nd week and then an increase to a higher elevation the 3rd and 4th week (t = 3.9). The Great Egret is a considerably larger bird than the other four species, and it invariably nested near or on the top of the vegetation.
Cattle Egrets and Little Blue Herons did not change nest site elevations during the period of this study (March-May). Jenni (1969) found a significant increase in average nest height of Little Blues at Lake Alice, from 2.04 m for nests with clutches completed before April 28, to 2.59 m for nests with clutches completed between 10-30 June. The termination of our study at the end of May precluded observation of any such change on Riomar (see Table 1 ).
Louisiana Herons built 65% of their nests in black mangrove, 28% in white mangrove, and 7% in red mangrove. The Snowy Egret built 78% of their nests in black mangrove, the remainder in white mangrove and the Cattle Egrets built 81% in black mangrove, and 19% in white mangrove. Little Blue Herons nested exclusively in black mangrove at the fringes of the mixed heron colony and the Great Egrets placed 77% of their nests in black mangrove and 23% in white mangrove.
The Louisiana Heron, with the largest breeding population early in the season, appeared to be under the greatest pressure from competition as it showed significant changes in horizontal and vertical nest stratification during the nest site selection period. In contrast the Little Blue Heron, with a rather small nesting population, continued to nest in the same sites as at the start of their season. It generally nested apart from the other herons and may perhaps be less tolerant of competition. During interspecific encounters, both in their nesting sites and elsewhere on the island, they were invaribly subordinate to other species of herons. The Cattle Egret nested farther from shore as the season progressed, but it was able to find nest sites at a relatively constant height during the entire season. As its numbers increase it may also show vertical nest site stratification. The Cattle Egret has been able to nest in Little Blue Heron clutches were significantly larger than Snowy Egret and Great Egret clutches on Riomar (t --2.8 and 2.1 respectively), and Louisiana Heron clutches were significantly larger than Great Egret clutches (t = 2.1). None of the other possible comparisons on Riomar were significantly different. Jenni (1969) detected no significant clutch size differences among the same species mentioned immediately above, but he did find Louisiana Heron clutches significantly larger than those of the Cattle Egret and Little Blue Heron (t = 4.32 and 3.00 respectively), and Snowy Egret clutches significantly larger than Cattle Egret clutches (t --3.93).
The Lake Alice herons all laid significantly more eggs per clutch on the average than the Riomar birds did. Clutch size is thought to be subject to geographic variation (Moreau 1944 ), but these two colonies are only 300 km apart. Differences in food availability, social stress from crowded nests and competition, optimal or suboptimal weather conditions before and during the egg-laying period, and the level of toxins (Peakall 1970) in the colony members are probably of greater significance in determining clutch size than is latitude. These data suggest that colonies situated in marine environments may tend to have smaller clutches than those in freshwater habitats.
Incubation and hatching.--Nice (1954) defined incubation period as used here as the number of days from the laying of the last egg to the hatching of that egg, when all eggs in the clutch hatch. Incubation periods determined in this study did not differ significantly from those Jenni (1969) found at Lake Alice (Table 4) .
Both inter-and intraspecific variation occurs in the onset of incubation. The onset of incubation was estimated from the hatching time, realizing that other factors, such as differential egg development and incubation attentiveness, may cause variation in development time. In 55% of the Louisiana Heron nests incubation began with the laying of the 2nd egg and in 24% with the 3rd egg; the remaining 21% started incubation with the 1st egg. In the Snowy Egret nests incubation began with the 1st egg in 54% of the nests and with the 2nd egg in 44%. In 78% of the Cattle Egret nests incubation began with the 1st egg, 15% after the 2nd egg, and 7% after the 3rd egg. Little Blue Herons began incubating after the 2nd egg in 65% of the nests and after the 3rd egg in 14%. Incubation began with the 1st egg in 55% of the Great Egret nests, and after the 2nd egg in the remaining 45%.
Hatching was variable for all species, with most young hatching the 1st or 2nd day, while the eggs in some nests hatched over a period of 5 days or more. In comparing the Riomar and Lake Alice (Jenni 1969) studies (Table 5) (Table 6 ). Hatching of the first two eggs occurred on the same day in a majority of nests of all species except the Cattle Egret, which had a 1-or 2-day interval between hatchings. The hatching interval between the 2nd and 3rd was 1 day in a majority of nests of all species except the Great Egret, which had a 2-day interval.
Mortality of eggs and young and nest success.--Percent mortality of eggs and young was determined for various periods during the laying, hatching, and nestling stages (Table 7) . Most nestlings had strayed away from their nests by the 10th day after hatching, so mortality data were not available past this date. For these and other species of herons, Jenni (1969) summarized mortality figures from the literature. His Lake Alice data are included in Table 7 tions, and the fact that other nest success data probably included birds beyond 10 days of age. The Great Egret and Snowy Egret had the lowest nest success because of the juxtaposition of Brown Pelican nests. The pelicans made clumsy landings that dislodged heron eggs and nestlings near their nests. The Little Blue Herons that mated on the fringe of the main nesting colony away from the pelican nests had the most success. The Fish Crow (Corvus ossifragus) was the next greatest cause of egg and nestling loss. Congregating mainly in the Australian Pines, 50 crows used the island for resting, feeding, roosting, and nesting. Crows were seen pecking eggs and carrying away nestlings, but specific numbers were not recorded. The only other possible predators were black rats (Rattus rattus), which lived in and under the debris on the ground, but we never saw rats attacking eggs or nestling herons. We estimate that about 75% of the egg and nestling losses were due to the pelican and crow, and the remainder to infertile or addled eggs.
An unusual mixing of one Snowy Egret and two Louisiana Heron nestlings in a Louisiana Heron nest resulted in the death of the 6-day-old Snowy Egret nestling apparently from starvation. The Louisiana Heron nestlings were 5 and 3 days older than the Snowy Egret nestling and were, therefore, much more aggressive and successful in obtaining food from the parents.
It is interesting that the Cattle Egret had the highest overall mortality (30.9%) from laying through 10 days of age in this study, but in Jenni's (1969) study the Cattle Egret had the lowest mortality (17.9%) of all species observed. Reasons for these differences are unknown, but Brown Pelican interference could account for the difference. The nesting of the Cattle Egret seems to be timed to peak later than that of the native herons (Jenni 1969, Maxwell and Kale 1974) , so that competition with native herons for optimal nesting sites is reduced. The availability of nest sites, abundance of food, and territorial aggressiveness are the probable reasons for the spectacular spread and population increase of the Cattle Egret in North America. We did not notice that the Cattle Egret was more pugnacious than the more aggressive native species, as incidents of egg destruction or twig stealing did not seem more intense than those by the native species. It is hoped that future studies of mixed heron colonies, especially those containing the Cattle Egret, will help determine the relationship of this species with others and the reasons for its success.
